Optic atrophies in metabolic disorders.
Optic nerve involvement in metabolic disorders often results from apoptosis of cells that form or support the optic nerve, the retinal ganglion cell (RGC) axons, the myelin-forming oligodendrocytes, or the supporting vascular system. Given their high energy demands and the long course of their axons, RGCs are particularly sensitive to intracellular metabolic defects. Defects in energy metabolism, formation of reactive oxygen species, and storage of metabolites can all cause apoptosis of RGCs, decreased myelin formation of oligodendrocytes and increased pressure on the optic nerve. Clinically, the loss of RGC axons manifests as pale optic nerves. In general, the ophthalmologist can identify the underlying cause of an optic atrophy by careful examination, neuro-imaging, and family history. In some cases, however, the diagnosis proves elusive. In these instances, and especially when optic atrophy is accompanied by other systemic involvement, a metabolic disorder should be considered. Here, we review the underlying mechanisms of optic atrophy and its significance in metabolic disorders. Early identification of optic atrophy aids the diagnosis and subsequent management of the underlying condition, including anticipation of symptoms, genetic counseling, and possible therapeutic interventions. For many metabolic disorders, molecular testing is available.